Experimental Section

Apparatus and Reagents
All absorbance measurements were made using the apparatus and reagents as described in the chapter 3 of section 3.2.2 2-aminobenzoic acid (ABA) (0.05 %) Prepared by dissolving 0.05 g of ABA in 3 mL of 2 N HCl and diluting to 100 mL with distilled water.
Solvents for extraction 1-butanol Procedure for the preparation of all other required solutions were explained in the chapter 3 of section 3.2.2
Copperized cadmium reductor column
The procedure for the preparation of copperized cadmium reductor column was explained in the chapter 3 of section 3.2.3
Recommended procedure
Aqueous: Into a series of 25 mL standard flasks containing 3.5 mL of 2 -aminobenzoic acid and 1.5 mL of 2 N hydrochloric acid, 10 mL aliquots of sodium arsenite solutions containing 0 -10 µg nitrite were added. The contents were mixed and allowed to stand for 20 min. Then 3 mL of N-(1-naphthyl)ethylenediamine dihydrochloride was added as coupling agent and diluted to 25 mL with distilled water and the absorbance values were measured at 550 nm using 1 cm quartz cuvette.
Extraction: In order to lower the detection limit, into a series of 25 mL standard flasks containing 3.5 mL of 2 -aminobenzoic acid and 1.5 mL of 2 N hydrochloric acid and 10 mL aliquots of sodium arsenite solution containing 0 -2 µg nitrite were added, the contents were mixed well and allowed to stand for 20 min. Then 3 mL of N-(1-naphthyl) ethylenediamine dihydrochloride was added as coupling agent and diluted to 25 mL with distilled water. The solutions were then transferred into 60 mL separating funnels and treated with 7.5 mL of 1-butanol and 5 mL of acetate buffer solution. After extraction the organic phase was collected into 5 mL standard flask and the absorbance of the extract was measured at 555 nm against reagent blank.
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Results and Discussion
Initial studies were carried out by using different primary aromatic amines for diazotization process and phenols or naphthols as coupling agents for the determination of nitrite by using 10 mL aliquots of sodium arsenite containing 6 μg of nitrite. This solution was introduced into a 25 mL standard flask containing 1 mL of amine and 2 mL of 5N HCl.The contents were allowed to stand for 10 min. and 1 mL of coupling agent dissolved in 2 N sodium hydroxide was added and diluted to the mark with distilled water. The absorbance measurements were carried out over the wavelength range 400 -800 nm. Among these 2-aminobenzoic acid and N-(1-naphthyl) ethylenediamine dihydrochloride combination gave low blank and high sample absorbance values, hence the reaction conditions were optimized using these reagents.
Optimization study
Effect of amine concentration
The optimum amount of amine required for maximum sample absorbance was studied using the proposed procedure by adding 0.1-5 mL of 0.05 % amine and 1.5 mL of 2 N hydrochloric acid to a series of 25 mL standard flasks. The solutions were treated with 10 mL aliquots of sodium arsenite solution containing 2 µg of nitrite. Then the solutions were allowed to stand for 20 min. Then treated with 3 mL of NEDA as coupling agent and diluted to mark with distilled water. A reagent blank was prepared simultaneously for each concentration of amine and absorbance was measured at 550 nm ( Fig.5.1 ). It has been evident from the graph that 3.5 mL of 0.05 % amine was sufficient enough to get maximum sample absorbance with minimum blank value. Higher concentrations of amine did not enhance the sample absorbance but it gave higher blank absorbance value, hence 3.5 mL of 0.05 % of amine has been fixed as an optimum concentration in all further studies. The optimum strength of the acid required for diazotization reaction was studied. In these experiments 10 mL aliquots of alkaline sodium arsenite solution containing 2 µg of nitrite were added to a series of 25 mL standard flasks containing 3.5 mL of amine and in various volumes of (0.1 -5 mL) of 2 N hydrochloric acid. These solutions were allowed to stand for 20 min. and treated with 3 mL of NEDA as coupling agent and diluted to mark with distilled water. A reagent blank was prepared simultaneously for each concentration of the acid and the absorbance was measured at 550 nm ( Fig.5.2) . It was evident from the graph that 1.5 mL of acid was sufficient enough to get minimum blank and maximum sample absorbance values. In all these cases the extract was collected into 5 mL standard flask and made up to mark with methanolic HCl to restore the original color.
* 1:1 ratio V/V.
Effect of extraction pH
In order to establish the most suitable pH range for the quantitative extraction of the azo dye the variation of pH was next investigated. In these experiments, 10 mL aliquots of alkaline sodium arsenite solution containing 2 µg of nitrite were added to a series of 25 mL standard flasks containing 3.5 mL of amine and 1.5 mL of 2 N hydrochloric acid. After standing time of 20 min. the solutions were treated with 3 mL of NEDA as coupling agent. A reagent blank was prepared simultaneously for each concentration of the solution. These solutions were treated with various buffer solutions of pH range 0.1 -12 and then transferred to 60 mL separating funnels to equilibrate with 7.5 mL of 1-butanol as organic solvent. After extraction, the extracts were collected into 5 mL standard flasks and the absorbance was Chapter 5 ___________________________________________________________________________ 115 measured at 550 nm ( Fig. 5.5 ). It has been evident from the graph that the extraction was quantitative in the pH range 3-5, hence the required pH range was maintained by the addition of 3.5 mL of acetate buffer before its extraction into organic solvent to get maximum sample absorbance. Into a series of 25 mL standard flasks containing 3.5 mL of 2 -aminobenzoic acid and 1.5 mL of 2 N hydrochloric acid, 10 mL aliquots of sodium arsenite solutions containing 0 -10 nitrite were added. The contents were mixed and allowed to stand for 20 min. Then 3 mL of N-(1-naphthyl)ethylenediamine dihydrochloride was added as coupling agent and diluted to 25 mL with distilled water and the absorbance values were measured at 550 nm using 1 cm quartz cuvette (Fig.5.6 ). Sandell sensitivity (μgcm -2 ) 0.0012 0.0013 Table 5 .
Comparison of Limit of Detection (LOD) and Limit of Quantification (LOQ)
Accuracy
The accuracy of the analytical method expresses the closeness between the reference value and measured value [21 -24] . Accuracy was evaluated as percentage relative error between the measured mean concentration and added concentrations for nitrite. The results have been described in the table 5.5 from which it was evident that the accuracy obtained was satisfactory. In terms of accuracy the proposed method with an intra-day relative error of ≤ 1.1 % has been found to be more accurate than the standard method which has a higher relative error of 1.8 %. Similarly the proposed method with RSD ≤ 1.25 % has been more precise than the standard method (RSD, 2 %). A similar trend has been observed with respect to inter-day accuracy and precision.
Precision
The precision of the methods were evaluated in terms of intermediate precision (intra-day and inter-day) [21 -24] . Three different concentrations of nitrite within the Beers law range in each method were analyzed for five replicate samples during the same day (intra-day precision) and five consecutive days (inter-day precision). The RSD values of intra-day and inter-day studies for nitrite shows that the precision of the method was good and compared well with standard method as shown in the (Table 5. 
Application study
The proposed method has been applied to determine nitrite/nitrate in environmental samples like air, water and soil. In order to check the validation of the proposed method, the samples were simultaneously determined by using Griess -Ilosvey reaction as standard method Preparation: 250 g of weighed tomato fruits were crushed using juice maker, filtered and made up to 100 mL with distilled water. 10 mL aliquot of prepared juice sample was used for the analysis.
Nitrite determination 10 mL of the made up solution was transferred into a 25 mL standard flask containing 3.5 mL of ABA and 1.5 mL of 2 N hydrochloric acid. The contents were mixed well and allowed to stand for 20 min. Then 3 mL of NEDA solution was added as coupling agent and diluted to 25 mL with distilled water and the absorbance was measured at 550 nm.
In case the color intensity is low, the solution was transferred into a 60 mL separating funnel and treated with 5 mL of acetate buffer solution. The contents were equilibrated with 7.5 mL of 1-butanol and extracted. The extracted organic layer was collected in 5 mL standard flask and the absorbance was measured at 555 nm against reagent blank (Table 5.7) .
Nitrate determination 10 mL of made up solution was treated with 5 mL of NH3 -NH4Cl buffer solution and passed through copperized cadmium reductor column at a flow rate of 1 mL min -1 . The column was washed with 5 × 3 mL portions of water and the eluents were collected in to a 50 mL standard flask and diluted to the mark with distilled water.10 mL of the made up solution was taken and analyzed for total nitrite content using the procedure described above. Preparation: 100 g of weighed sweet orange fruits were peeled and squeezed to juice using juice maker, filtered and made up to 100 mL standard flask with distilled water.10 mL of the made up solution was used for analysis.
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Nitrite/nitrate determination 10 mL of the made up solution was used for color development and the absorbance was measured using the procedure described above.
10 mL of the made up solution was used to reduce nitrate to nitrite by passing through the Cu -Cd column. The reduced nitrite was analyzed using the procedure described above as shown in the (Table 5 .8). 
Determination of nitrate in sweet lime juice samples (Citrus lemettioides)
Preparation: 100 g of weighed sweet lime fruits were peeled and squeezed to juice using juice maker, filtered and made up to 100 mL standard flask with distilled water. From the made up solution 10 mL was used for analysis.
Nitrite/nitrate determination 10 mL of the made up solution was used for color development and the absorbance was measured using the procedure described as above.
10 mL of the made up solution was used to reduce nitrate to nitrite by passing through the Cu -Cd column. The reduced nitrite was analyzed using the procedure described above as shown in the (Table 5.9). 
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a, b Samples have been collected from different departmental stores.
Determination of nitrite in milk powder samples
Preparation: A known weight of milk powder was dissolved in water and treated with 1 mL of acetic acid to deprotinate the sample. The precipitated protein was removed by centrifugation and the residue was washed with 5 mL portions of water for several times and centrifuged again. All the centrifugates were mixed well and made up to 100 mL in a standard flask. From the made up solution 10 mL was used for analysis.
10 mL of the made up solution was used to reduce nitrate to nitrite by passing through the Cu -Cd column. The reduced nitrite was analyzed using the procedure described above as shown in the (Table 5 .10). 
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Conclusion
The proposed method based on the diazocoupling reaction between 2 -aminobenzoic acid [21] . It has been applied to measure nitrite and nitrate levels in a variety of vegetable samples and fruit juice samples. The application of this method to measure nitrite/nitrate levels in foodstuffs will be a useful analytical procedure and it can serve as an alternative method to other existing procedures.
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